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Abstract 

There has been the unsubstantiated clinical impression that laser refractive surgery 
accelerates cataract development along with solid experimental data about the 
cataractogenic effects of excimer laser treatment. We present the first documented case of 
significant cataract formation in a young myope after repeat excimer laser ablation 
necessitating phacoemulsification with a posterior chamber implant. Proposed explanations 
include focusing of the ablation wave on the posterior capsule (acoustic wave lens epithelial 
damage), photooxidative stress of the lens (ultraviolet and inflammatory oxidative stress), 
and corticosteroid-induced cataract (lens toxicity). 



Introduction 

Since its development by Pallikaris in 1990, laser in situ keratomileusis (LASIK) is 
currently one of the most popular corneal refractive surgery. It consists of creating a 
corneal flap and repositioning it after stromal ablation with an excimer laser. LASIK 
complications have included irregular short flap, incomplete cut, free cap, perforated 
lenticule, decentration, epithelial ingrowth, wrinkles, haze [1], interface keratitis [2], 
macular hole [3], and retinal detachment [4]. The excimer laser is an ultraviolet laser 
with a wavelength of 193 nm. The maximal corneal penetration of the excimer laser is 
1-3 |im; hence, it has been assumed that it could not cause cataract formation. Very 
little is known about the clinical effect of LASIK on the lens status. Kato et al. [5] 
followed up 402 patients (779 eyes) with a mean age of 35 years for a period of 5 years 
after LASIK. Cataract progression was noted in 3 eyes of 2 patients [5]. There has been 
the question of whether laser refractive surgery accelerates cataract development. Also 
anecdotal reports of cataracts arising shortly after LASIK (LASIKcomplications.com), 
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especially in young subjects, have suggested a cause-effect relationship. We present a 
case that sheds some light on this controversy. 



Case Report 

A 24-year-old man had an initial refractive error of -3.50 in the right eye and -3.0 + 0.50 x 151° in 
the left eye. LASIK was performed on February 16, 2008, with a flap size of 6.5 mm bilaterally and 
using the Allegretto Wave® Eye-Q 400Hz (Wavelight AG, Erlangen, Germany]. After surgery, 
flumetholone 0.1% was prescribed 5 times daily for 2 weeks. Postoperatively, uncorrected vision was 
6/6 (20/20) in the right eye and 6/7.5 (20/25) in the left eye. On August 21, 2011, cycloplegic 
refraction revealed emmetropia in the right eye and +3.50 in the left eye with vision corrected to 6/6 
(20/20) using +2.50. On August 29, 2011, the flap was raised and excimer laser applied. The patient 
was treated with loteprednol etabonate 0.5% and tobramycin 0.3% eye drops for 2 weeks. On 
November 16, 2011, he complained of blur and discomfort in the left eye. He had mild corneal 
inflammation at the LASIK interface. The inflammation resolved after 2 weeks of dexamethasone 
antibiotic preparation (dexamethasone 1 mg/ml, neomycin sulfate 3,500 IU/ml, and polymyxin B 
sulfate 6,000 IU/ml 3 times daily), reaching an unaided visual acuity of 6/12 (20/40) and 6/6 (20/20) 
with -1.50. The examination on February 29, 2012, revealed a best corrected visual acuity of 6/21 
(20/70) with anterior and posterior epinuclear haziness. Further worsening of the cataract was 
observed over 2 weeks of observation with a visual loss to 6/60 (20/200). He underwent 
phacoemulsification with a foldable intraocular implant on April 13, 2012. Trypan blue dye staining 
was necessary to visualize the anterior capsule. Globule formation or droplets were noted during 
capsulorhexis at the cortical-nuclear interface. There was no posterior subcapsular cataract. 
Uncorrected vision was 6/6 (20/20) at 1, 3 and 12 weeks after cataract surgery. 



Discussion 



Posterior subcapsular cataract is a type of lens opacification occurring in 6% of all 
adults between the ages of 43 and 84 years in the Beaver Dam Eye Study [6]. It may be 
caused by a variety of conditions: uveitis, degenerative chorioretinal diseases, and 
impaired ocular circulation. Prolonged use of glucocorticoids is a significant risk factor 
for the development of posterior subcapsular cataract. While the cataractogenic effects 
of corticosteroids are beyond dispute, disagreement exists concerning the effects of 
total dose, intensity of dose, and duration of administration on cataract formation [7]. In 
the present case, posterior subcapsular cataract was absent. Instead, there was diffuse 
and progressive perinuclear haze with globules. Steroid-induced posterior subcapsular 
cataracts exhibit distinctive characteristics (prolonged use of the steroid [7] and a 
central posterior location [8]) that were absent in our case; hence, corticosteroids may 
be minor players in the etiology of cataract in the current case. 

Occasionally, one may develop, as in our patient, inflammation between the flap and 
corneal bed, especially after LASIK enhancement. Such inflammation is usually 
eliminated with the use of potent and frequent corticosteroid eye drops. Some 
inflammation of the cornea after LASIK is normal, but if uncontrolled, it can interfere 
with healing and cause visual loss as in diffuse lamellar keratitis [2]. 

The potential cataractogenic effects of LASIK are summarized in table 1 [7, 9-14] 
and include mainly anterior segment inflammation, acoustic wave injury, and 
photooxidative stress. Wachtlin et al. [12] noted that the inflammation in the anterior 
chamber after LASIK was induced by the microkeratome incision rather than by the 
excimer laser; in addition, Krueger et al. [11] measured the stress wave amplitudes in 
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porcine eyes generated during excimer photoablation. They found that the pressure 
focus was located in the posterior lens where amplitudes of up to 100 atm were 
measured [11]. Costagliola et al. [13] analyzed the photooxidative stress induced by 
excimer laser treatment on a rabbit lens. The rabbit lens evidenced a significant 
increase in hydrogen peroxide and oxidized glutathione levels (2 radical donors) at 1 
week and 1 month after excimer ablation. This increase in the radical donors correlated 
with the cumulative ultraviolet dose used [13]; hence, repeat excimer corneal ablation 
carries a higher risk of oxidative lens damage. Similar deleterious effects on lens 
proteins were documented after excimer laser ablation in rabbits by gel 
electrophoresis [9]. Lens opacification started at the interface between the nucleus and 
the cortex in rats exposed to oxidative stress (similar to the current case) [15], in the 
form of cell swelling and globule formation. Our case had no evidence of penetration 
into the anterior chamber. We hypothesize that a combination of photooxidative stress 
and acoustic stress wave from repeat excimer laser usage, in addition to some toxic 
effect of topical corticosteroids, led to ultimate damage to the lens epithelial cells, 
causing anterior and posterior epinuclear opacification. 
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Table 1 . Potential cataractogenic factors of LASIK 



1 


Steroid induced [7] 


2 


Anterior segment ischemia during extreme increase in intraocular pressure during suction, especially 




when this step is prolonged 


3 


Iatrogenic corneal penetration into the anterior chamber, especially in repeat surgery [10] 


4 


Inflammation of the anterior segment, possibly from microkeratome [12] 


5 


Photooxidative stress on the anterior segment and lens proteins [9, 13] 


6 


Focusing of the ablation wave of the excimer laser or acoustic waves on the posterior capsule, leading 




to damage to the posterior capsule [11, 14] 
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